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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 4-8, 11, and 15 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Koketsu et al. (JP 402179880) in view of Hintermaier et al. (U.S. 
6,120,846) and Adachi et al. (JP 04035033). 

Regarding claims 1 and 5, Koketsu et al. teaches forming ceramics on a 
substrate (10) by mixing a gasified fine particle of a raw material (1) with an active 
species (oxygen 9) having high kinetic energy; feeding the mixed fine particle (1) and 
active species (oxygen 9) to the substrate (10) so that the fine particles of the raw 
material are deposited on the substrate while being provided with kinetic energy from 
the active species; and providing energy to the fine particles of raw material by the 
active species, wherein the ceramic film is formed by misted CVD or LSMCD (2) (See 
Abstract and Constitution.) The Examiner notes that the microwave source (6) provides 
energy to the gases 3, 5, and 9, thereby making them active. Additionally, gas 9 also 
imparts its energy to the fine particle raw material gas/mist. 

Koketsu et al. fails to explicitly teach forming a film-forming region having affinity 
to ceramics to be formed, and a non-film-forming region having no affinity to the 
ceramics to be formed, thereby self-alignably forming a ceramic film on the film-forming 
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region, wherein the film-forming region is the partial portion of the substrate; or 
increasing the migration energy of atoms in the ceramic film for crystallization of the 

ceramic. 

However, Hintermaier et al., in columns 3-4, lines 30-44 and Fig. 1, teaches a 
ferroelectric dielectric material that is selectively deposited on a bottom electrode (18) 
(having affinity to ceramics) and not deposited on the base member (11) (not having 
affinity to ceramics), wherein depositing the base member on a partial portion of the 
substrate and providing it with a high density of absorption sites forms the film-forming 
region on a partial portion of the substrate. 

It would have been obvious to one of ordinary skill in the art to modify Koketsu et 
al. by incorporating a ferroelectric dielectric material that is selectively deposited on a 
film-forming region (bottom electrode provided with a high density of absorption sites) 
and not deposited on the non-film-forming region (base member), as taught by 
Hintermaier et al., to allow for the fabrication, in one oxide deposition step, of 
ferroelectric and nonferroelectric capacitors. 

Furthermore, Adachi et al., in the Abstract and Constitution, teaches wherein a 
ferroelectric film with good crystallinity and free of pin-hole defects is formed by reaction 
of a vapor source (1) (PbLaZrTi alloy) with an oxygen plasma (i.e. - active oxygen 
species). The Examiner notes the temperature used by Adachi (i.e. - 500 °C) is within 
the range discussed by Applicant in their specification at pages 5-6. Finally, the 
Examiner notes that when a plasma is struck within a closed environment, all other 
conditions being held constant, the energy introduced by the microwaves will inherently 
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increase the migrational energy of atoms because the temperature will rise with the 
input of energy (i .e. - Kinetic Energy = (3/2)RT, wherein R is the universal gas constant 
and T is the temperature). 

It would have been obvious to one of ordinary skill in the art to modify Koketsu et 
al. and Hintermeier et al. by incorporating crystallization of a ceramic film by introducing 
a plasma to increase migrational energy, as taught by Adachi et al., to enhance the 
electrical properties of the ferroelectric film by increasing the crystallinity. 

Regarding claim 4, incorporating all arguments of claim 1 and noting that 
Koketsu et al. teaches electrically charging the fine particles (1). (See Abstract and 
Constitution.) The Examiner notes that the fine particles are charged via friction from 
flowing through the process pipes (noting Applicant's specification page 6 lines 14-18). 

Regarding claim 6, incorporating all arguments of claim 1 and noting that 
Koketsu et al. teaches the active species (oxygen) is a radical or ion (9). (See Abstract 
and Constitution.) 

Regarding claim 7, incorporating all arguments of claims 1 and 6 and noting that 
Koketsu et al. teaches the active species is radical or ion of the raw material species 
(1). (See Abstract and Constitution.) The Examiner notes that the fine particle raw 
material can act as the active species, as well, because it too is subjected to the 
microwave source. 

Regarding claim 8, incorporating all arguments of claims 1 and 6 and noting that 
Koketsu et al. teaches the active species is an ion of oxygen (9). (See Abstract and 
Constitution.) 
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Regarding claim 11, incorporating all arguments of claim 1 and noting that 
Koketsu et al. teaches wherein the active species is fed to the substrate in an 
accelerated state (6 and 9). (See Abstract and Constitution.) 

Regarding claim 15, incorporating all arguments of claim 1 and noting that 
Koketsu et al. teaches wherein the ceramic film is a dielectric/ceramic oxide. (See 
Abstract and Constitution.) 

Claims 1, 4-11, and 15-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Paz de Araujo et al. (U.S. 6,110,531; hereinafter Paz et al.) in view of 
Hintermeier et al. (U.S. 6,120,846) and Adachi et al. (JP04035033). 

Regarding claims 1 and 5, Paz et al. teaches forming ceramics on a substrate (1 
17) by mixing a gasified fine particle of a raw material (113A, B, and C) with an active 
species (112A, B, and C) having high kinetic energy; feeding the mixed fine particle and 
active species to the substrate so that the fine particles of the raw material are 
deposited on the substrate while being provided with kinetic energy from the active 
species; and providing energy to the fine particles of raw material by the active species, 
wherein the ceramic film is formed by misted CVD or LSMCD (200) (See column 5, 
lines 21-30 and lines 45-56; columns 8-10, lines 39-63; columns 13-14, lines 50-10; 
and Figs. 3 and 4) The Examiner notes that the plasma source (137) and the UV source 
(135) provide energy to the gases 112A, B, and C, thereby making them active. Gases 
1 12A, B, and C then impart their energy to the fine particle raw material gases/mist. 

Paz et al. fails to explicitly teach forming a film-forming region having affinity to 
ceramics to be formed, and a non-film-forming region having no affinity to the ceramics 
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to be formed, thereby self-alignably forming a ceramic film on the film-forming region, 
wherein the film-forming region is the partial portion of the substrate; or increasing the 
migration energy of atoms in the ceramic film for crystallization of the ceramic. 

However, Hintermaier et al., in columns 3-4, lines 30-44 and Fig. 1, teaches a 
ferroelectric dielectric material that is selectively deposited on a bottom electrode (18) 
(having affinity to ceramics) and not deposited on the base member (11) (not having 
affinity to ceramics), wherein depositing the base member on a partial portion of the 
substrate and providing it with a high density of absorption sites forms the film-forming 
region on a partial portion of the substrate. 

It would have been obvious to one of ordinary skill in the art to modify Paz et al. 
by incorporating a ferroelectric dielectric material that is selectively deposited on a film- 
forming region (bottom electrode provided with a high density of absorption sites) and 
not deposited on the non-film-forming region (base member), as taught by Hintermaier 
et al., to allow for the fabrication, in one oxide deposition step, of ferroelectric and 
nonferroelectric capacitors. 

Furthermore, Adachi et al., in the Abstract and Constitution, teaches wherein a 
ferroelectric film with good crystallinity and free of pin-hole defects is formed by reaction 
of a vapor source (1) (PbLaZrTi alloy) with an oxygen plasma (i.e. - active oxygen 
species). The Examiner notes the temperature used by Adachi and by Paz et al. (i.e. - 
300 to 500 °C) is within the range discussed by Applicant in their specification at pages 
5-6. Finally, the Examiner notes that when a plasma is struck within a closed 
environment, all other conditions being held constant, the energy introduced by the 
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plasma or UV source will inherently increase the migrational energy of atoms because 
the temperature will rise with the input of energy (i .e. - Kinetic Energy = (3/2)RT, 
wherein R is the universal gas constant and T is the temperature). 

It would have been obvious to one of ordinary skill in the ad to modify Paz et al. 
and Hintermeier et al. by incorporating crystallization of a ceramic film by introducing a 
plasma to increase migrational energy, as taught by Adachi et al., to enhance the 
electrical properties of the ferroelectric film by increasing the crystallinity. 

Regarding claim 4, incorporating all arguments of claim 1 and noting that Paz et 
al. teaches electrically charging the fine particles (113A, B, and C). (See column 5 lines 
21-30 and lines 45-56; columns 8-10, lines 39-63; columns 13-14, lines 50-10; and 
Figs. 3 and 4.) The Examiner notes that the fine particles are charged via friction from 
flowing through the process pipes (noting Applicant's specification page 6 lines 14-18). 

Regarding claim 6, incorporating all arguments of claim 1 and noting that Paz et 
al. teaches the active species (112A, B and C) is a radical or ion (135 and 137). (See 
column 5, lines 21-30 and lines 45-56; columns 8-10, lines 39-63, columns 13-14, lines 
50-10 and Figs. 3 and 4.) 

Regarding claim 7, incorporating all arguments of claims 1 and 6 and noting that 
Paz et al. teaches the active species is radical or ion of the raw material species (1 13A, 
B, or C). (See column 5, lines 21-30 and lines 45-56; columns 8-10, lines 39-63; 
columns 13-14, lines 50-10; and Figs. 3 and 4.) The Examiner notes that the fine 
particle raw material can act as the active species, as well, because it too is subjected 
to the plasma source and the UV source. 
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Regarding claim 8, incorporating all arguments of claims 1 and 6 and noting that 
Paz et al. teaches the active species is an ion of oxygen (112C) or nitrogen (112B). 
(See column 5, lines 21-30 and lines 45-56; columns 8-10, lines 39-63; columns 13-14, 
lines 50-10; and Figs. 3 and 4.) 

Regarding claims 9 and 10, incorporating all arguments of claims 1 and 6 and 
noting that Paz et al. teaches the active species is an ion or radical of inert argon gas 
(1 12A). (See column 5, lines 21-30 and lines 45-56; columns 8-10, lines 39-63; columns 
13-14, lines 50-10; and Figs. 3 and 4.) 

Regarding claim 11, incorporating all arguments of claim 1 and noting that Pazet 
al. teaches the active species is fed to the substrate in an accelerated state (135 and 
137). (See column 5, lines 21-30 and lines 45-56; columns 8-10, lines 39-63; columns 
13-14, lines 50-10 and Figs. 3 and 4.) 

Regarding claim 15, incorporating all arguments of claim 1 and noting that Paz et 
al. teaches wherein the ceramic film is a dielectric. (See columns 15-18, lines 60-55.) 

Regarding claims 16 and 17, incorporating all arguments of claims 1 and 15 and 
noting that Paz et al. teaches wherein the dielectric is formed at a temperature of 450 
°C or less. (See column 14, lines 26-37 and the Abstract.) 

Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Koketsu et al. (JP 402179880) in view of Hintermeier et al. (U.S. 6,120,846) and Adachi 
et al. (JP 04035033, and further in view of Chivukula et al. (U.S. 6,146,905). 
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Regarding claims 2 and 3, incorporating all arguments of claim 1 and noting that 
Koketsu et al., Hintermeier et al., and Adachi et al. fail to explicitly teach a diameter of 
fine particle that is 0.01 micrometer or less. 

However, Chivukula et al., in column 6 lines 37-40, teaches depositing a 
ferroelectric dielectric with a grain size of 10 nm. Further, Chivukula et al. discloses that 
a superior high-frequency response is noted in integrated circuits that are formed from 
reproducible small grain size ferroelectric layers. 

It would have been obvious to one of ordinary skill in the art to modify Koketsu et 
al., Hintermeier et al., and Adachi et al. by incorporating a ferroelectric grain size of 10 
nm, as taught by Chivukula et al., to produce a superior high-frequency response in 
ferroelectric films. 

Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over Koketsu 
et al. (JP 402179880) in view of Hindermeier et al. (U.S. 6,120,846), Adachi et al. (JP 
04035033) and Sun et al. (U.S. 6,349,668). 

Regarding claim 34, Koketsu et al. teaches forming ceramics on a substrate (10) 
by mixing a gasified fine particle of a raw material (1) with an active species (oxygen 9) 
having high kinetic energy; feeding the mixed fine particle (1) and active species 
(oxygen 9) to the substrate (10) so that the fine particles of the raw material are 
deposited on the substrate while being provided with kinetic energy from the active 
species; and providing energy to the fine particles of raw material by the active species, 
wherein the ceramic film is formed by misted CVD or LSMCD (2) (See Abstract and 
Constitution.) The Examiner notes that the microwave source (6) provides energy to the 
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gases 3, 5, and 9, thereby making them active. Additionally, gas 9 also imprts its energy 
to the fine particle raw material gas/mist. 

Koketsu et al. fails to explicitly teach forming a film-forming region having affinity 
to ceramics to be formed, and a non-film-forming region having no affinity to the 
ceramics to be formed, thereby self-alignably forming a ceramic film on the film-forming 
region, wherein the film-forming region is the partial portion of the substrate; or 
increasing the migration energy of atoms in the ceramic film for crystallization of the 
ceramic; or biasing a substrate holder to accelerate the complex of the active species 
and the fine particle of the raw material species during deposition. 

However, Hintermaier et al., in columns 3-4, lines 30-44 and Fig. 1, teaches a 
ferroelectric dielectric material that is selectively deposited on a bottom electrode (18) 
(having affinity to ceramics) and not deposited on the base member (11) (not having 
affinity to ceramics), wherein depositing the base member on a partial portion of the 
substrate and providing it with a high density of absorption sites forms the film-forming 
region on a partial portion of the substrate. 

It would have been obvious to one of ordinary skill in the art to modify Koketsu et 
al. by incorporating a ferroelectric dielectric material that is selectively deposited on a 
film-forming region (bottom electrode provided with a high density of absorption sites) 
and not deposited on the non-film-forming region (base member), as taught by 
Hintermaier et al., to allow for the fabrication, in one oxide deposition step, of 
ferroelectric and nonferroelectric capacitors. 
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Furthermore, Adachi et al., in the Abstract and Constitution, teaches wherein a 
ferroelectric film with good crystallinity and free of pin-hole defects is formed by reaction 
of a vapor source (1) (PbLaZrTi alloy) with an oxygen plasma (i.e. - active oxygen 
species). The Examiner notes the temperature used by Adachi (i.e. - 500 °C) is within 
the range discussed by Applicant in their specification at pages 5-6. Finally, the 
Examiner notes that when a plasma is struck within a closed environment, all other 
input of energy (i.e. - Kinetic Energy = (3/2)RT, wherein R is the universal gas constant 
and T is the temperature). 

It would have been obvious to one of ordinary skill in the art to modify Koketsu et 
al. and Hintermeier et al. by incorporating crystallization of a ceramic film by introducing 
a plasma to increase migrational energy, as taught by Adachi et al., to enhance the 
electrical properties of the ferroelectric film by increasing the crystallinity. 

Finally, Sun et al. teaches a method for manufacturing ceramics on a substrate 
(column 3, lines 35-44), comprising mixing a liquid raw material species with an ionized 
gas that atomizes the liquid to turn it into an aerosol and simultaneously charges the 
aerosol (column 6, lines 33-49), and biasing the substrate holder to accelerate the 
charged aerosol of the raw material species during deposition (column 10, lines 28-58). 

Therefore, at the time of the invention, it would have been obvious to one of 
ordinary skill in the art to modify Koketsu et al., Hintermeier et al., and Adachi et al., by 
biasing the substrate holder, as taught by Sun et al., to accelerate the mixed fine 
particle and active species taught by Koketsu et al., during the deposition. The 
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motivation for doing so at the time of the invention would have been to increase the 
deposition rate, as expressly taught by Sun et al. (column 3, line 45-column 4, line 3). 

Allowable Subject Matter 

Claim 35 is allowed. 

The following is a statement of reasons for the indication of allowable subject 
matter: 

The prior art does not teach or suggest mixing a fine particle of a raw material 
species with an active species having high kinetic energy in a mixing chamber and then 
feeding the mixed fine particle and active species onto the substrate while the active 
species continues to provide kinetic energy to the raw material species. 

Sun et al. (U.S. 6,349,668) teaches mixing ionized gas and liquid raw material 
species in a mixing chamber to atomize and electrically charge the raw material species 
prior to introducing the mixture to the deposition chamber, but does not suggest that the 
ionized gas continues to provide kinetic energy to the raw material species after the 
mixture is introduced into the deposition chamber. 

As remarked by the Applicant in a communication dated 10/13/2004, Koketsu et 
al. (JP 02179880) discloses feeding the mist into oxygen plasma and depositing formed 
oxide ceramic on a substrate (abstract). The feeding of the mist into the oxygen plasma 
and depositing the oxide ceramic on the substrate occur in the same chamber (reaction 
tube 4), so no active species is mixed with the fine particles in a chamber separate from 
the deposition chamber where the substrate is located. 
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Applicant further remarked that Paz et al. (U.S. 6,110,531) teaches that the 
active species is not formed until in the deposition chamber 2 with the substrate, and 
thus fails to disclose mixing a fine particle species with an active species in a separate 
chamber prior to feeding the mixed fine particle and active species from the separate 
chamber to the chamber housing the substrate. 

Adachi et al. (JP 04035033) also teaches that the raw material species is mixed 
with the active species (oxygen activated by microwaves) in the deposition chamber, 
not in a separate mixing chamber. 

Response to Arguments 

Applicant's arguments with respect to claims 12 and 13 have been considered 
but are moot in view of the new ground(s) of rejection. 

Applicant traversed the former examiner's rejection of claims 12 and 13 and 
amended claim 1 to incorporate the subject matter of cancelled claims 12 and 13. 

Applicant argued that Hintermaier (U.S. 6,120,846) teaches the presence of two 
substrates, a bottom electrode 18 and a base member 11, whereas the applicant's 
claimed invention requires a single substrate. 

However, these arguments are not persuasive because Hintermeier teaches 
forming the bottom electrode on the base member and providing it with a large number 
of absorption sites, thereby forming a film-forming region on the base substrate, which 
supports the top electrode. Claim 1 does not specify that the film-forming region and 
non-film-forming regions must be formed on separate portions of a single substrate, 
wherein the separate portions are made of the same material. Moreover, the applicant's 
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specification discloses that iridium oxide may be used as the material for the film- 
forming sections 14, and an undisclosed fluorine compound may be used as the 
material for the non-film-forming section 16 (pg. 15, lines 17-19). Fig. 2B shows both of 
these regions, 14 and 16, made of different materials, on top of the substrate, 12. 

Continued Examination Under 37 CFR 1.114 
A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1.17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
1 0/1 3/04 has been entered . 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Heather A. Doty, whose telephone number is 571-272- 
8429. The examiner can normally be reached on M-F, 8:30 - 5:00, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Carl Whitehead, Jr., can be reached at 571-272-1702. The fax phone 
number for the organization where this application or proceeding is assigned is 703- 
872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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